To meet the ever-increasing teaching standards, pre-service special educators need extensive and advanced opportunities for pedagogical preparation prior to entering the classroom. Providing opportunities for pre-service special educators to practice such strategies within a virtual simulation environment offers teacher preparation programs a way to individualize the teaching and practice of various pedagogical aspects needed when new educators enter their first classroom. Coupling such simulations with specific instructional coaching allows for increased and individualized remediation of the way instruction is given, classroom management practices, or getting to know your student population. This exploratory case study investigated the extent to which virtual simulations combined with instructional coaching impacted the way pre-service educators learned how to provide opportunities to respond (OTR) to the avatar students through the repeated teaching of a lesson over four sessions.
Introduction
Teacher preparation programs are challenged with training high-quality educators' who can work effectively with all students (with and without disabilities) and simultaneously raise student achievement [1] . Teacher preparation programs must continually examine the variety of objectives and outcome variables associated with effective teacher performance and assess pre-service teachers' knowledge and instructional experiences so that the delivery and differentiation of instruction broadens and enhances teaching skills for students with and without a disability [2] [3] [4] . Research documents a positive correlation between pre-service educators pedagogical preparation in content matter and performance in the classroom and has recognized that teachers who have had advanced preparation in teaching methodologies and strategies have a greater chance of longevity in the classroom [5, 6] . When teachers are well prepared in content and pedagogy, it makes an enormous difference not only in their effectiveness in the classroom, but also if they are likely to stay in the teaching profession [7] . Utilizing a virtual simulation is one approach that can be applied in pre-service teacher education preparation programs.
Research supports the use of multimedia (such as a virtual simulation) that allows pre-service educators a combination of learning in content knowledge, teaching pedagogy, and problem-solving skills [8, 9] . Virtual simulations provide the opportunity to supplement course content and field-based experiences by allowing practice and refinement of instructional strategies in a low risk environment, including (but not limited to): teaching of subject area content; data collection; individualizing and differentiating learning opportunities; classroom management.
This exploratory case study aimed to investigate how virtual simulations, in combination with instructional coaching from mentor teacher preparation faculty, could be used to transform early learning experiences with pre-service educators, specifically teaching how to effectively provide opportunities to respond so that teachers provide stimuli that warrant student responses.
Virtual Simulation
A virtual simulation can be defined as the combination of real and virtual worlds that provide users with a sense of presence. As efforts to improve teacher preparation programs continue and evidence of the benefits of experiential learning effectiveness grows, so does the need for innovative ways to incorporate such aspects into higher education courses [10] . The need for the use of such environments in teacher preparations programs is growing because of the changing demographics of both students and teachers in today's schools; therefore, virtual simulations have the opportunity to potentially change the way in which pre-service educators are trained.
This exploratory case study utilized the TeachLivE™ mixed-reality, virtual learning simulated environment. TeachLivE™ allows for the development of early teaching skills and assists in the fine-tuning of specific strategies. The TeachLivE™ simulated environment is comprised of five avatar students that provide a unique setting for pre-service educators opportunities to experience various student characteristics and learn about specific teaching approaches [3] . Each avatar student is unique in that they represent an array of demographics and personalities. This virtual simulation immerses pre-service educators into a setting that is meant to replicate a classroom and allows participants the opportunity to interact with the virtual students where they can review previous work, present new content to students, or provide scaffolding/guided practice in a variety of content areas to monitor students while they work independently [3] . Virtual simulations like TeachLivE™ allow individuals to have repeated (teaching) trials involving high stakes situations without risking the loss of valuable resources (e.g., money, time, and people) [3] . Experiences in the TeachLivE™ virtual simulation enable pre-service teachers to transfer knowledge learned from college coursework and apply it in the context of the virtual classroom, thereby solidifying and deepening understanding of skills and providing contextualized professional development. These experiences, in combination with after-action review, create opportunities to further construct beliefs and practices that are grounded in teaching experiences [11, 12] .
Instructional Coaching
Instructional coaching can be described as a partnership between a mentor educator and pre-service educator to gauge present levels of teaching and to set/revise goals. It allows educators the opportunity to practice and gain confidence in the use of an increasingly powerful repertoire of instruction methods. Instructional coaching also creates a rich dialogue between mentor educator and pre-service educators that can improve the quality and clarity of instruction by further developing educational experiences through the development of early dispositions for collaboration and continuous improvement, and allowing pre-service educators the opportunity to contextualize experiences, reflect on teaching, and understand why interim objectives were or were not accomplished [12, 13] . Instructional coaching creates opportunities for the construction and transformation of beliefs and practices grounded in teaching experiences, in addition to solidifying and deepening understanding of skills used in the teaching profession, improving early instructional practices, observing results, and evaluating effects on student outcomes [11, 14] . Exposure to early and multiple instructional coaching experiences helps to prepare pre-service educators to more thoughtfully meet the many demands in today's schools [15] .
Opportunities to Respond
Opportunities to respond (OTR) are actions that occasion a response. For example, the teacher presenting a student with a request to respond (i.e., antecedent stimulus), giving the student an opportunity to respond to the antecedent stimulus, and then once a response is produced (or not produced), the teacher gives the student feedback [16] . Learning how to provide OTR in pre-service teacher preparation programs is vital as it has been linked as an indicator of effective instruction, improved student achievement, as well as improved student performance and behavior [17, 18] . When adequate OTR are presented, it allows teachers to elicit feedback from students and to adjust instruction based on perceived student understanding. These variables coincide to maximize student achievement and establish a climate that values justification, conjecture, and the co-construction of knowledge [19, 20] .
Numerous research studies have identified the efficacy of providing students (with and without disabilities) increased teacher-directed OTR across a variety of student behaviors (e.g., on-task, disruptive, academically engaged, and active responding behavior [21] . Research studies have determined that for students with high incidence disabilities (i.e., learning disabilities), a suggested a rate of approximately three to five teacher-directed OTR per minute are associated with positive student outcomes [22] . When teachers generated OTR, they increased the likelihood of desired responses from students, whether through incorporated strategies of presentation materials, asked questions, or corrected student answers [23] .
Materials and Methods
This pilot study utilized an exploratory case-study design to determine whether or not the combined use of TeachLivE™ and instructional coaching with pre-service special educators impacted their use of providing opportunities to respond within the virtual simulated environment. This exploratory case study was guided by the following research questions:
1.
How does time in the TeachLivE™ virtual learning environment impact pre-service educators frequency of providing OTR? 2.
How does time in the TeachLivE™ virtual learning environment coupled with instructional coaching impact pre-service special educators' frequency of providing OTR? 3.
How does time in the TeachLivE™ virtual learning environment impact teaching practices and perceptions?
Participants included N = 8 undergraduate pre-service special education teachers enrolled in an initial certification teacher preparation program and were randomly selected from a pool based on interest in participating in the study. Each participant completed four TeachLivE™ virtual simulations over a five-week period. Half of the pre-service participants (Case Study Group 1) (N = 4) received instructional coaching after all TeachLivE™ simulations, while the other half (Case Study Group 2) did not receive any instructional coaching (Table 1 ). All aspects of this study were approved by the university Institutional Review Board (IRB) and consent for participation was received from all participants prior to any data collection. During each simulated session, participants taught a lesson out of the Focusing Together: Promoting Self-Management Skills in the Classroom [24] , which emphasized learning expectations to promote responsible work habits and respect. Frequency counts were tallied up for how often the pre-service special educators provided OTR during each session (see examples of frequency count categories in Table 2 ). Instructional coaching was provided to Case Study Group 1 following each virtual simulation that focused on how many OTR were provided and setting goals for how to modify instruction and increase delivery of OTR for future sessions. All participants (N = 8) completed self-reflections following all TeachLivE™ virtual simulations and responded to the following reflection based prompts: (1) How did you feel (overall) about your simulation session? (2) What things do you feel went well?, and; (3) What areas do you feel could be improved upon for your next simulation session? These questions were also used in discussions with the Case Study Group 1 (receiving instructional coaching) to assist in the development of goals for future sessions.
Results

OTR Frequency Data
Across all participants (N = 8), four increased their overall frequency of providing teacher-directed opportunities to respond between initial and final virtual simulation sessions. Half of the participants showing such improvement were from the group that received after-action review and the other half were not (Figures 1 and 2 ). Two participants in Case Study Group 1 (after-action review received) who increased in providing OTR between the initial and final sessions had an increase of +15 with an average rate of 21 OTR/per minute and an increase of +2 with an average rate of 21 OTR/per minute. Interestingly, two participants in the control group also increased in providing OTR between the initial and final virtual simulation sessions and had an increase of +10 with an average of 19 OTR/per minute and an increase of +7 with an average rate of 25 OTR/per minute (Table 3) .
Among both case study groups 75% of participants decreased in their overall use of scripted OTR (questions verbatim from the Focusing Together lesson plan), 50% decreased their use of close-ended (yes/no) OTR, and 75% increased use of management related (attention getting, supplies needed, etc.) OTR. Because behaviors exhibited by the avatars varied from session to session, data was inconclusive regarding behavioral OTR, however, 100% of participants increased their use of original type OTR between the first and final TeachLivE™ sessions. All participants (N = 8) completed self-reflections following all TeachLivE™ virtual simulations and responded to the following reflection based prompts: (1) How did you feel (overall) about your simulation session? (2) What things do you feel went well?, and; (3) What areas do you feel could be improved upon for your next simulation session? These questions were also used in discussions with the Case Study Group 1 (receiving instructional coaching) to assist in the development of goals for future sessions.
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Among both case study groups 75% of participants decreased in their overall use of scripted OTR (questions verbatim from the Focusing Together lesson plan), 50% decreased their use of close-ended (yes/no) OTR, and 75% increased use of management related (attention getting, supplies needed, etc.) OTR. Because behaviors exhibited by the avatars varied from session to session, data was inconclusive regarding behavioral OTR, however, 100% of participants increased their use of original type OTR between the first and final TeachLivE™ sessions. 
Self-Reflection Data
Participant self-reflections were analyzed and coded using NVivo. Through this process, the following common themes emerged: (1) positive comments; (2) negative comments; (3) things to change for the next session, and; (4) feelings about providing OTR. Qualitative analysis yielded that overall, participants self-reflected: 17.43% positive type statements; 3.66% negative statements; 21.81% things to change for next time statements, and; 17.74% statements regarding overall feelings about providing OTR. Specific avatar student characteristics also surfaced among participant reflections with regards to how participants wanted to better incorporate individualized student needs into their teaching. This was evident from case study group 1 which included the following specific comment regarding pedagogical disposition: "Really started to see what each student was doing while we were discussing and I noticed things that they would do when I was speaking to them specifically". Many participants indicated changes that needed to be made in the way that opportunities to respond were provided regarding increased self-reflection practices: "I felt as if I gave all students a chance to speak, however, when probing, I did not always provide room for students to make connections. I feel as if my questions were not always clear". Figure 3 represents the overall frequency of words and phrases used most frequently across all participant self-reflections; larger words represent more frequent usage. 
Participant self-reflections were analyzed and coded using NVivo. Through this process, the following common themes emerged: (1) positive comments; (2) negative comments; (3) things to change for the next session, and; (4) feelings about providing OTR. Qualitative analysis yielded that overall, participants self-reflected: 17.43% positive type statements; 3.66% negative statements; 21.81% things to change for next time statements, and; 17.74% statements regarding overall feelings about providing OTR. Specific avatar student characteristics also surfaced among participant reflections with regards to how participants wanted to better incorporate individualized student needs into their teaching. This was evident from case study group 1 which included the following specific comment regarding pedagogical disposition: "Really started to see what each student was doing while we were discussing and I noticed things that they would do when I was speaking to them specifically". Many participants indicated changes that needed to be made in the way that opportunities to respond were provided regarding increased self-reflection practices: "I felt as if I gave all students a chance to speak, however, when probing, I did not always provide room for students to make connections. I feel as if my questions were not always clear". Figure 3 represents the overall frequency of words and phrases used most frequently across all participant self-reflections; larger words represent more frequent usage. After-action review anecdotal notes taken by the researcher during the virtual simulations, noted that participants observed specific student characteristics of the student avatars within the TeachLivE™ virtual learning environment and learned how to incorporate the individualized student needs into their teaching: "Try to incorporate everyone because I left one avatar completely out today; I didn't call on them once!" Many participants had a realization of changes that needed to be made in the way that OTR were provided: "I feel I could have given more wait time as they begin to talk" or, "I could have used more open-ended questions". This data may infer that instructional coaching was an effective tool that allowed for further reflection beyond participants own thinking processes and knowledge base.
When analyzing and triangulating the case study data, several themes emerged. First, participants specifically spoke about how to further engage the student avatars in the TeachLivE™ virtual learning environment in regards to lessons and on an even more individualized level. This data infers that participants started to take note of individual avatar student personalities and behaviors within the classroom and thought about how to best involve and connect with the various types of learners to minimize disruptions (blurting, interruptions, student disengagement during lessons, etc.).
Secondly, there were variances within both groups with regards to increased overall frequency of providing teacher-directed OTR. This may suggest that individual differences in how participants personally self-reflected on their teaching practices and provision of OTRs may play a part in goal setting and personal growth or their experience in dealing with a variety of student behaviors. With additional sessions in the TeachLivE™ virtual learning environment, it is inferred that participants would continue upward trends to make even further pedagogical changes that would (a) increase teacher/student interactions, (b) further motivate students to become more involved in the lessons by providing higher rates of opportunities to respond, and (c) increase appropriate classroom management strategies to allow for all students to become involved and highly engaged in learning.
Lastly, self-reflection data consistently referenced how to further engage the students (avatars) in lessons and how to increase personal connections to get to know the avatars more. Several reflections were made on how to increase student motivation and direct attention to not take over class discussions. This data infers that participants began to take note of individual personalities and/or behaviors and how it is important to figure out how to engage all types of learners. With additional sessions in the TeachLivE™ virtual simulation, it is inferred that participants would continue these types of trends and eventually begin to make pedagogical changes that would (a) increase teacher/student interactions to engage students in how they best learn; (b) motivate students to become more engaged in lessons by providing higher rates of opportunities to respond, and (c) modify classroom management strategies to allow for all students to become involved and highly engaged in the lesson. After-action review anecdotal notes taken by the researcher during the virtual simulations, noted that participants observed specific student characteristics of the student avatars within the TeachLivE™ virtual learning environment and learned how to incorporate the individualized student needs into their teaching: "Try to incorporate everyone because I left one avatar completely out today; I didn't call on them once!" Many participants had a realization of changes that needed to be made in the way that OTR were provided: "I feel I could have given more wait time as they begin to talk" or, "I could have used more open-ended questions". This data may infer that instructional coaching was an effective tool that allowed for further reflection beyond participants own thinking processes and knowledge base.
Lastly, self-reflection data consistently referenced how to further engage the students (avatars) in lessons and how to increase personal connections to get to know the avatars more. Several reflections were made on how to increase student motivation and direct attention to not take over class discussions. This data infers that participants began to take note of individual personalities and/or behaviors and how it is important to figure out how to engage all types of learners. With additional sessions in the TeachLivE™ virtual simulation, it is inferred that participants would continue these types of trends and eventually begin to make pedagogical changes that would (a) increase teacher/student interactions to engage students in how they best learn; (b) motivate students to become more engaged in lessons by providing higher rates of opportunities to respond, and (c) modify classroom management strategies to allow for all students to become involved and highly engaged in the lesson.
Discussion
This exploratory case study provided pre-service teacher participants the opportunity to utilize the TeachLivE™ virtual simulation in an attempt to improve the use of instructional strategies, focusing primarily on providing OTR. When teachers increase their rates of providing opportunities to respond, student on-task behavior and correct responses increase, while disruptive behavior decreases [17, 19, [25] [26] [27] . Pre-service educators who are taught, coached, and given ample time to practice such teaching strategies are likely to see an increase in student learning and an overall improvement in classroom behavior.
Providing ample OTR that challenge and facilitate student achievement and engagement in lessons is crucial for classrooms today as research has confirmed that for students with high incidence disabilities (i.e., learning disabilities), three to five teacher-directed OTR per minute are associated with positive student outcomes both academically and behaviorally [22] . Allowing pre-service teachers to practice and fine-tune this skill in combination with immediate after-action review better prepares pre-service educators for realistic classroom expectations. Teaching the importance of self-reflection on pedagogical practices encourages pre-teachers to revisit instructional experiences, maximize construction of meaning for improved instruction, increase recognition of areas that need strengthening, and reconstruct teaching actions that bridge experience/learning, pushing one to evaluate assumptions and beliefs leading to active inquiry that allows for formulation of future actions [11, 28, 29] .
Instructional coaching allows mentor teachers to support pre-service educators during their teacher education program as it supports course content and allows for support through modeling, observation, implementation, and refinement of teaching strategies and practices. Additionally, instructional coaching allows for increased reflection and discussion about what happened, what should have happened, and needed changes [30] . This pilot study revealed that both groups of participants had some increase with or without instructional coaching. This could be in part to the mere repeated exposure to the virtual simulation and the researchers presence during each session and the self-reflections that were required after each virtual simulation. All participants provided OTR above the suggested rate of three to five OTR/minute indicating that practice in this type of environment with repeated teaching trials using the same lesson proved effective in learning the basic aspects of teaching, and may also indicate effective coursework and practice in prior teacher preparation courses.
This study has vast potential for transferability to other areas of teacher preparation scenarios for both general and special educators related to the rate to which OTR are provided when teaching specific subject matter/strategies, behavior/classroom management, social skill instruction, and so forth. As research continues to emerge regarding the use TeachLivE™ and other virtual simulations combined with instructional coaching, one can assume that implications for specific practice, use, and efficacy will continue to emerge.
Limitations
There are a number of benefits to using the TeachLivE™ virtual simulation with pre-service special educators but, because such environments have the potential to make significant impacts on the way that pre-service special educators are prepared, it is important to consider a longitudinal research study following pre-service teachers' throughout the course of their entire teacher preparation program and into their first year and subsequent years of teaching. A longitudinal study with a larger sample size would be beneficial to see specific long-term impacts that the TeachLivE™ virtual simulations may have on individualized teaching practices. This in combination with instructional coaching and self-reflection would glean information regarding the utility and usefulness of TeachLivE™ simulations. Such research would not only benefit teaching outcomes and teacher preparation programs as a whole, but would allow for the ability to observe the individualized presence or absence of skills among pre-service special education teachers.
Conclusions
There are a number of benefits with regard to the utilization of the TeachLivE™ virtual simulation with pre-service special educators. It is no question that the curriculum of teacher education requires a shift in focus from what teachers know to a greater focus on what teachers do [31, 32] . Continuing research on how to develop specific teaching skills within such a setting would not only benefit teaching outcomes and teacher preparation programs as a whole, but also allow for the observation of individualized presence or absence of specific teaching skills. Virtual learning environments have the potential to make a significant impact on the way that pre-service educators prepare for work in all types of classrooms (general education, special education, and inclusive). It is important to consider a longitudinal research study following pre-service general and special educators throughout the course of their entire teacher preparation program and into their first year and/or subsequent years of teaching. This has the potential to recognize specific long-term impacts of the TeachLivE™ virtual simulations and what it may provide with regards to individualized teaching practices in various content/subject areas.
It is essential to create learning pathways to develop skills and master content so that diverse groups of students, including those with special needs, can be effectively taught [32, 33] . Strong preparation that encourages instructional change not only requires awareness of context and teaching practices, but an understanding of various contexts involved in the construction and acquisition of knowledge. This instruction must heighten initial effectiveness and increase the likelihood of novice teachers to stay on the job long enough to become experienced and effective.
Virtual simulations have the potential to create experiential practica for pre-service teachers and to positively impact teacher preparation by allowing for the improvement of specific pedagogical skills through a simulated approach. Early and advanced preparation for future teachers is crucial and it is the responsibility of teacher preparation programs to utilize and facilitate experiences for increased practice through virtual simulation platforms such as TeachLivE™ as it has the potential to pinpoint and allow for individualized teaching and coaching of classroom practices.
Conflicts of Interest:
The researcher declares no conflict of interest.
